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A. PROBLEMS
Funds in our account for purchasing LANDSAT imagery at NOAA/EDS/Satellite
Data Services Branch have been exhausted. Since the size of our test site has
been decreased, a small addition to the NOAA/EDS account would cover our data
requests for the remainder of the contract.
B. ACCOMPLISHMENTS
1.	 General
Status of each objective is shown in terms of percentage of tasks
completed.
Study Objectives Status
1.	 Monitoring the dispersion and movement of ocean 65%
dump plumes.	 (Work Statement Tasks 1, 2, 3 and
4.)
2.	 Suspended sediment concentration mapping. 	 (Work 703
Statement Tasks 5, 6 and 7.)
3.	 Current circulation and density front charting 95%
for a model which predicts the drift and dis-
persion of oil slicks.	 (Work Statement Tasks
8, 9, 10 and 11.)
4.	 Coastal land use and vegetation studies. 	 (Work 953
Statement Tasks 12, V and 14.)
5.	 Comparison of training site and spectral signa- 703
ture (-Ath atmospheric correction) techniques
for classifying coastal land cover and environ-
mental impact.	 (Work Statement Task 15.)
6.	 Impact of Outer Continental Shelf development 503
on the coastal zone of Delaware. 	 (Work
Statement Tasks 16, 17 and 18.)
Most of the results attained were presented in progress reports, recent
publications (Ref. 2 through lo), and LANDSAT follow-on evaluation reviews
at NASA-Goddard Space Flight Center and NASA Langley Research Center (Ref.
11 and 12).
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2. Dispersion and Drift of Ocean Dump Plumes
a.) Eighteen LANDSAT images of acid waste plumes at the duPont dump site
40 miles off the Delaware coast were used to obtain valuable data on
plume drift and dispersion (Table 1). The deployment of radio-tracked
current drogues at the same waste disposal site provided a cost-effective
means of tracking water mass movement from the surface down to near-
bottom depths.
b.) The maximum range of measurable wastes estimated by previous investi-
gators as being about ten nautical miles from the discharge point was
substantiated by the satellite imagery (Figure 1).
c.) The average drift velocity of surface drogues and the waste plumes as
observed by LANDSAT was about 0.5 knot. Mid-depth and near-bottom
drogues released at the dump site moved at average speeds of about
0.46 and 0.36 knot respectively. Drogues released at different depths
frequently traveled along different paths and at different speeds,
indicating the presence of current shear. The circulation processes
at the waste dump site are highly storm dominaL2 .1 with an increase of
water transport occurring during storms.
d,) During the stratified warm months, more drogues tended to move in the
north-northeast direction, while during the non-stratified winter
months a southwest direction was preferred. The predominant direction
of movement of the waste plumes imaged by the LANDSAT satellite was to
the southwest.
e.) A distinct :summer thermocline was observed from June through August at
depths ranging from 43 to 103 feet. During the remainder of the year,
the ocean at the test site was not stratified, permitting wastes to
mix throughout the water column to the bottom (figure 2).
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Figure 1.
	
	
UL:;trulce from center of dump SAL to cstimated centroid of
i.magcd plume.
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3. oil Slick Movement Model Verification
a.) LANDSAT and aircraft supported by ships were used successfully to
study the effects of density fronts on oil slick movement and dis-
persion.
b:) Coastal and estuarine density fronts were found to concentrate oil
slicks, change their shape, modify their dispersion and change their
direction of movement.
c.) Thirty-six LANDSAT images were used to determine the location, type
and extent of density fronts under different tidal conditions. This
data was used to modify an oil drift and spreading model to include
the effects of fronts (Figures 3, A and 5).
d.) As predicted by preliminary modeling work, most of the density fronts
formed on the New Jersey side during flood tide and on the Delaware
side of the Bay during ebb tide.
e.) Clean-up operations depending on real-time use of oil slick movement
prediction models will benefit not only from aircraft tracking the
actual slicks but also from real-time satellite observations of surface
currents and the location of frontal systems.
C. SIGNIFICANT RESULTS
Coastal Land Use and Vegetation Studies
a.) Digital multispectral classification techniques can be used to
discriminate coastal land use and vegetation with 87% to 94%
categorization accuracy.
b.) Wetlands plant spec+.es, representing more detail than U.S.G.S. classi-
fication system Level II categories can be discriminated usin g LANDSAT
data with 85% to 88% accuracy at scales up to 1:24,000.
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Figure 5.
j	 Boundaries visible in Landsat images of Delaware Bay
715	 taken one hour after maximum ebb at the entrance
I n	 of the bay.
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c.) Atmospheric measurement and correction techniques allow ground-
measured absolute reflectance to be used for training of multi-
spectral analysis without degrading classification accuracies achieved
with conventional relative radiance training data.
d.) In situ reflectance measurement is a more effective way of generating
target signatures when large homogeneous expanses of the target cover
type are not present and when variability of reflectance can be used
to make detailed inferences about the type of interest.
e.) Radiance measurements made by investigators on the ground or by the
IANDSAT-MSS, when transformed to "absolute reflectance" through
application of atmospheric corrections, m be manipulated and extended
independently of the solar and atmospheric conditions present at the
time of data collection. Appropriate training data may be applied
to analysis of any data for which atmospheric correction has been
applied. In detection of change over time such extension of signatures
is critical.
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E.	 RECOMMENDATIONS
Order NOAA/EDS not to send LANDSAT-2 prints and transparencies with
excessive cloud cover. Also action has been taken to decrease the size of
our test site in order to conserve funding in our imagery accounts. Add
more money to NOAA/LDS account.
P.	 FUNDS
On schedule for Objectives 1, 2, 3 and 4. Insufficient for Objectives
5 and 6.
G. DATA USE
All ordered LANDSAT-2 tapes have been received so far. They have been
evaluated and are currently being analyzed.
N. AIRCRAFT DATA
Aircraft overflights have been on time and on target. I•lost of the
imagery has been received and more imagery is on order.
I.	 PERSONNEL CIIANGES
None
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